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promoted. 



PURPOSE: A high concentration ozone 
generator is provided, which is 
characterized In that a horizontal part(33) 
and a vertical part(31) of an interior 
electrode are connected like an 
unevenness in succession to raise 
efficiency of radiant heat, compared with 
conventional ozone generator. 

CONSTITUTION: The interior electrode, 
which is shaped like an unevenness in 
succession by connection of the 
horizontal part(33) and the vertical part 
(31), doesn t disturb flow of return air. 
So, efficiency of radiant heat is raised, 
therefore, temperature of interior falls to 
60''C at least. Surface of an exterior 
electrode(30) is coated by anodization 
treatment, so, efficiency of radiant heat is 
raise to 30% or more. When several high 
concentration ozone generators are 
connected in parallel, amount of ozone 
generation is increased exceedingly. A 
negative ion generator(72) is installed at 
the latter part of the ozone generator 
(22a), so. formation of hydroxy I radical is 
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(11) S:»Hes ^2000-0058938 

(43) sn^Ji 2oooaioao5a 

(21) SaaS 10-2000-0038449 

(22) g&gajf 2Qoot^o7ao6a 

(71) m^21 ^MS\M 52^2H 

QjqiS«A| ^M=? m&m 920-5 

(72) m^Ji 01 EH^ 

CH Al ^^^a e436-2e! XI , ShUgi eiA§5102 

(74) paiej 9!!g:>i 

cm ss¥g a»ioii ^% g^a^f ^^goi oi^oiiiii, lh^s^oi ^xis g^tra 

iJiai a^g^ifoi :>i°i 5!2|oii et^si^iaj bHg(oiM)g gfSHSf^ii eihs g^^asoi 

^81 yoh LHVa^ iy gSV2| 100X; ~ 300"C WXI &^^5^?IIEII^. ^Wl ^§1 ^Qfg^ 2^ 

H. £g^^^§xl2J S^OII eoie^^^SxIS ^xlShOl SOIS°| goH2fgo£ a# Sg2S0l m 

£1 4:ig?il 2E0IU grtaa <i^S^2^0| CH^ ¥IOiy 4=^L^:'I £mi^(OH radical)2| ^ 

B.k\^^ e^a^ git 2S4'S Ahg%^ 4= si£^ eh 3ioia. 

2^. £fPi^. ^a«i. LH^a^, e^^s:7l. a#2s, eois. gfaa^ 
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S^^^^SxISj B^^^£. 
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LH¥2^2| ^^£. 
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2^^^^§x|21 ^Al Oil 




5 






SE ^Al Oil B2^^£. 
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s^^^^sxisj SE as ^Ai Oil &e^a£. 
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I2fe£ SE^^^SxISi UI¥2^H| DM ^Al 01! AhA|£ 
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Ii^£ 2^^^^i^X(oj £ ^Al Oil BS^^£. 
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2^^^^&x|Sj £ as ^Al Oil BS^^£. 



E 10 : S MOIS+SSSI a01£SfeE dim Z12H = . 

<ESS| VSOII CHS ^S2| Sg> 
(22)(22a)(22b)— 2S^^4SSx| (24)— i!^ 
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(26)~#? 
(30)— 2i^a^ 
(32)(32a)(32b)— UI^S^ 
(34)— gSV 

(38)— i^aas! 
(42)— gf^eh 

(46)— 

(50) (52)— XI X\=? 
(58)— :iIIIIOI:d: 

(62)— uh:ji^ 

(66)— 

(72)-gOIS^^Szl 
(76)— 

(80)-S&^^ 



(28)— ^Sfll 

(31)(31a)(31b)— y Va^2| 4=5^1] 

(33)(33a)(33b)— y^a^°J 4=S^ 
(36)— gfSM 
(40)— 3 :> 1 4= 9 
(44)— 

(48)— ^mm 

(54)(56)— 

(60)— 
(64)— 

(68)(70)— §ffl<y 
(74)— gOIS^^^^ 

(82)— sad 



oiBhsjo^ i^±{0^) S4iXll2i 2S(03){ 



\ t^^m tilsH 1.5bH°l ^££f 12.5bH2| gO||AH£| gsHti 



:'^xl 



M SaAIDo^Mi ^1^}^^ 4= SiOQI, gr:^^^ 5.6dH 2^21 <ysf§^S IIHIH 2iCH>M 4=(7K)xHai 

if OH §2f g.^^^2| s! gss2^:?^ JHdaa. 

§01 2iCH Zl g4:(F) CfgHS kOh 'S±°\ 7-8bHU SJCf. 

2sg -i^^siE 2i2Di. 5f§ ^oiife sich se^s g^saoi ufflxi°) m£ 

drilS sfoi s&sm enroll IHA^§ol iiHsoii ^39M3} SOI §3 ^ g:>ioii 2!is 

e^a. E is :?isoii A^ga 2^^^§xi(2)°i ?^es, gs¥(4)ei gf^^s gj^(6)2f 
#^(8):7^ ^a^^l(10)£^. safli(io)°j a^soii ^xi jjie^^s si^sitiu 

?JS£) S£ife 2}siis&^Hi 21^2^(12)21, g§ Eixi(pitch)H :'^x|^A^ feoi ^axii(io)°i es^(4) 
oil s&sife 3^§4^2i ui¥a^(i4)]ij-, LH • 2i¥ a^(i4)(i2)°s gfaas!(i6)oi g^as ^ss^a 
oil 2I6H 2^(03)01 ^^afe gfas(i8)a. ^^^ais m^s.^m ^^(8)s ^oiuife 

S:3I4'B(20)OS ?S3D. 



je.K)IIAH 



&a, CH^' 60*C~100'C OI&^OI as n 4=S0I S^SI gOiXI^II a^HK sj 

EH 2E^^^§xl(2)te Uiva^(14) Jldl2| Elxl (P):?} OH^ ©01°^ 

a^ZIOI SOIXIH &^^gOI 3511 S^hShOI 2^21 4'SOI e^ol gWXIfe SXIISOI 

^, 3S§^*2| LH¥a^(14)0! ^a»l(10)2| LH^aOil e§5K)( gJMa ^xiaHS BS^2£ ^^fflS 

(EH ^aai(io)2i aflioii sxt &^a2^ ^^^oi oi^oixife ^ o^L|£^ ui¥a^(i4)oi ^ 

xia g,^if2^ a^^g:>l2^ asgftfoi -?\°\ -^m^ §221 ^xism s}22s 1^ #?(8) 

[CfaUH. g^gagOl ^81 '^B ^X|^50I2S gf§(Sa^d)0| XIICHS OI^CHXIXI OhLjSfOI 

m¥a^(i4) sy §S¥(4)2j ioo*c ~ soo'c -j)\x\ ^fsSh^iian, goii ^si ^2f& 2^01 

siSEjej gifs g>o^ 4^soi s^si §oixi9iia°s 2g^^ssoi dh^ ^^h ^iibia^s 251a 

Shfe e2| SXIIgOl 2iQ. 
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s£§.K £1^3^21 £10011 ^mmm ^x\o\o\ cH^ s§^ei ^^goi oi^oi mm ^a. 

^ 9ji^m ^^^^ thQ. 

^E^^^oi ^^3311 s^o^AH s^oiu M^sa ^^§1^01 c-\^ ^o^y eiP^(OH 

radical )£J ^21A|5^ o^SS 2^^ 2.^m A[Sm ^ 9Ji^m mm ^^9.^ E^CL 



£ 2fe ^ S^^^^§,^X|(22)£| ^^{24)£f m^m):>\ ^%\% ^ax^|(28)HJ 

210011 ^Xjll 2|¥a^(30)0| ^X|9 S^^^^^^XIOII SiCHAH, ^ax^!(28)£J Ui^OII ^Xl£j^ U] 

¥a^(32)& £ 22F SOI 4^a¥(33)2F 4^^¥(31):?F HCH^(0^^^^) " ^jiiiB " 

£] LH¥2^(32)e SSIxll(28)SI gS¥(34)0il ^Ol^^Sfo^ 731?^ ^xlofg m¥a^(32)3f ^£!x^I(28) 

A^OIOII ^01^ SlSm^ ^^^!e(36)S SSmOl Ul¥2^(32)a £l¥S^(30)o^ ^^aa5!(38) 

01 ss£j0 ^oi ^^ae(36)o^ £^(03)01 4^0(40)011 sioH 

oi:p(24)^o^ et^g:?|£| 2^^^^§X|(22) £^ ^aX^I(28)£| #^(26)^0^ UH 

^OIOIIAH jnCH^ ^^£1^ 4^S¥(33)£f 4^^^(31)011 5H • 6^^2J ^SOI " rSJdtLfl » 

LH¥a^(32)0| e}^S:?|£J ^^aHSm ^Sx1l(28)£j ^oi^^s^h^ ^xish^ 

Moi b:hi ::'Hd£ioi 60"c oi^o^ ^oiiioi. cae.FAH s^si 4-goi b:>ii ^oiu:>ii £|h^ Hfessi s 

EOI bH#£l^ 

AOI l41¥S^(32)g £2^01 S^o^/^-j ^^011 LH^OI Si^ LH^Ii^^^ OIMEil0 511 >^ • El & • 

§:i:@ enf Ahg6f£^ a^ii. 00 g^^^ £ 32t aoi ^A^2i§, sa^^i^. eis! 

^ ^^SOIIAH e^hOlU 1^:^111 511 ^aa^ 2]¥2^(30)£j £I^0(2J0)O1I £ 421 ^^0! 

21 ^^^Sh(42)§ ^X^llo^ S§m>IU ¥SfA|3^ ^ 2g^^^§xl (22)21 ^^^seS CH^ 

^^Al^ 4- 

^H.^. ^ ^^SOIlAi 2j¥a^(30)2J S0O1I ^61 D|A-1lE[ :?|gOI ¥4^ai ^^^xH£{ (Anodizing) 

S SE^ gt^<5L^£f(Anodi2ation) ^^^o^ ^|e^x^e.| SEfe <i^^EI ^^x^dla^0i ^^^sMS 30% 01^^ i^^^Al 

E 5. £ 6^ ^ ^^SOIIAH ^Al Oil^ £Alt[ L41¥2!^(32a)(32b)^^ £ 52] 3^ U1¥a^(32a)2j 

^^¥(31a)M SA^X|:HI g^6^£| "^^^^ ^OjX|£^ ^^th 310II1. £ 6^ LH¥2^(32b)2j 
^^¥(31b)M SA^X|:HI g^5h£| gT^o^ 2¥aUI>1l ^^^^ LH¥2^2j £ 22f ^^01 

g 4^ 2iM ^ OfUd^ £ 5-£ 6 xH^ 3AHI>IU g^6h>IU £0^^^ SEAja^XI &2tXI0 P 

e s^^og ag>^sF:Hi ^SAi^ ^ moi sia. 

^ ^^SOIIAH e5¥(34)2i ■ 5h ¥^011 ^xlohb L41¥a^2i 4^@¥(33) (33a)(33b)2F ^S!x-1l(28) A^ 
0121 ^^aM(36)01IAH □i¥S2| «^ao| 0l¥OiX|D1. 4-^¥(31 )(31a)(31b)^ ^a¥(33)(33a)(33b) 

^OlOilAH LH¥S^(32)(32a)(32b)^ £ 73f SOj iPf^^g^d (44)^ I^l^mOl • m • a • e^^^0^ 

£El. S.^AH Ui¥a^(32)e ^%\Km DM ^2xi! (28)21 §^¥(34)011 ^Xl§^ 

5£e.^ e ^^Se £ 22F ^^21 S^^^^Sxl (22)M ^4- ^xia^OI aigi>^2J 4^ 2i 
P. 

^. £ SiilF ^^01 ^4^ :?H2| ^iJS(46)3f ^#§(48)01 XI XI ^(50) (52) 2J ei^^oii ^ 

^ :?H2j 4r^'S(54)(56)g ^^^^ g^m:[2. (54)(56)0ilfe £ 22f ^^2J 

^^^^^§>^xi(22)2j ae ^111101^(58)^ :n§5^5E^ a^:l, s^^^^&xi(22)2j 

UI¥a^(32):Qf 2j¥a^ (30)^S ^^aOII S11(38)M 0::'fi^o^Mi ^^^^^Sxl(22)01j 

^ 2^(03)01 y^S:?|01l 2)oH ^#^(48)°^ UH^£I0A| CHetT Ilfe£2| S^Oj 

2^^^^^^xl(22a)S ^^gv 30ia. 

^ojOiiAH g^s^ xixi^(50)oii^ ^::'i^(60)2f 3:?i4=0(4O)oi ^xiaot, s^^^a 

§Xl(22):?^ ¥^01lb 2^^^§xl(22)2f CHgaFfe :H4^2| ^giS(46)a 4fEjS(54) 

01 l^SCK 

SE§.^ s^oi ^^^s:?ioii 2I5H bH^a^ xixiq^(52)oii^ s^^^^sxi(22)2f cusah^ :ph 

4^2i 2^ ^SS(48)3f ^aS(56)0l SaSH. SSS(48)2| UH:?! ^(62):?^ S^QCf. 
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^^:'IOIIAH XI XI? (50) (52) oil ei^5:'IS &m 25^^^§xl(22) mtL^ SSmfe g^L^^(64)2^ 

2S2I fiM5^£J OISs ESohE^ &0I ti\m^oia. 

S ^^SOII/H :i||£| 2S^^^Sxl(22)» XlXISIfe XI XI? (50) (52) U 3 XlXI&xIfe SSOl -H^ 

BAH 2^0)1 acife ui<:ihif^ i^s^^xi otiaai. m^\3[M^\o\^si as xh§s sssie^ si:a, ssa^ 
^sxi(22)?h g&afe ¥goiu 3 SAhoioiife u) oii=Ai 4-xi^ gS5^01 D\m(Wim)m ^xisi 

of3, 2,^ 2S&^^Sxl(22)°l Ul¥a^(32)a 2I¥S!^(30)S §ffl^(68)(70)M GlgSKJI 

g.^aaa(38)oi 2121 ssas^ tfcf. 

E 9fe S am MM OfIS £AI& 2S^*^&Xl(22b)°l &S ?^ES. E 82f ?^2| 

^§xi(22a) ^eoii eois^^^§xi(72)fi Mx\5ioi ^^£Eoi tiH^sisAH Mois2f mms\zm 

Ml gOie°| S§H2f§0|| °|oH 2^01 XPISoHgSAH &^S0| S^£| 4fiH£l?il 

MHOIi!?l| B ess ^^£1 XPI SoHEIHS ^^gShW2SOI ^Q.) 2S0IU m±S.O ^^^^^0| CH^ ^ 
Oiy ^'^y:?! ahCI^^OH radical )°J ^£!A|3|:HI £I°S fe^<^l^ :>h^(3hS)0iMI 

401 gOIS a^^Sxl(72)^ gOIS^^a^ (74)21 if^oS a?(76)£f S? (78):'F S^£ID1, §01 

£^►^^(74)011^ gOIS^^^a = (74)0| ^x|£|01. aS!(38)a ^B^(82)m S5f01 (-)aS!0| 

ggSIHS Dg°l gOISOl ^^SP. 

4.01 eoisa^^a^(74)g gois^^^^(74)°i :>iEai ¥^011 ?ixisfdi ^01 S4f¥(80)fe 2e 
S! soisol bH#£ife ifsFE^ ^xiehoi ei^s:j|oii 2\m bHsafe 2soiu eolssi tjHss 

g^oHoixi di^m mn. goie^^a=(74)os aw:?! oi^'t^ 4=a! mxi ^^ei mmsi (-)ass 

gg5!fe gad(82)S ^a<ys A\S6[£l 3. 2IS0II §4*^^°^ XH» EI^A|31 

g if4rAi9iE* &0I mm^5ia. 

£S^^^§x|(22a)2f gOI S&^^Sxl (72)S ttH gOIS&^^Sxl (72)°l a?(76)2f 2£^^ 

^Sxl(22a)°l bH:?l?(62)S >MS S^gAIEJ aS (84)» 0ISS!O1 31^01 SXI3?|| a^S!S S 

a. 

0II2HCII, S0IS2I Sfgol) o|gh £g(03)o| XPISSHS}§S #fflSa 0\SA «001, 



03 + oh' - 


H02 


+ 


O2" 


k,= 


7.0 X 


Io'm-s- 


03 + 02" - 


oi 


+ 


Oz 


k2 = 


1.6 X 


IO'm-'s"' 


O3- + H* - 


HO3 






l<3 = 


5.2 X 


10%-' s- 


HO3 + oh' - 


• OH 


+ 


O2 


k4 = 


1.1 X 


10* s- 



2S°I XfUlgoHOII S|5H ^S^gfe 4=<^^:'l £!P^(OH radicaDS 2SXIxliaa ^S a?lx!M D\m ^ 0[ 
L|£f(e' 3.08V) :H2| 2^ S5|gi!a!f fitts?!! &SmQ. ^ gOISOl 9i°^ Sf^SI m^D\\ 'SimmZi. 

^ 2Efe*^Sx| (22)011 °|§H ^^^£lfe 3feE 2SS 4-e2S gEA|31 4=(7K)xH£| Shfe S 

? eolss xmiy(uv)oiu Mtim 4=4;(H202)sj ^D\^o\ 2som ^±ZQ ^smo\ cH^ mo\<d 4- 

1^L^:?l £hC|^^(OH radlcaDS ^BM3\B^ 2^2] sjSbiSOji 2I& gjaiU fe^fgSI nioHM 2>§2!2S 

mm 4= 2j>iis!a. 

&a, 2 7S s ^^soiiAH ±^2sa mois+2S°j aoi2s^2a aijum aeHHs, eoisoi 
afe e ^'S am ^ai oiisj 2s^^^sxi(22b) §s2s°i awAiehoi ^^ai eoige m^5\ m 
4^ si2ffl. fe^^i mm^ja aoi goissi x!:)|SoH sfgoii °i6h »2i<y(uv)om =^4:(H202) s:?! 

SJOI 4=<i^PI £tP^(OH radical )2I ^SAISIOI 2S2| siStgOII °l& eJx^|L^ feSfgSI III8HS 



oi&^m ^»oi e ^►ss 3^S2^ ?a£ie 25fe^^sxi°i LH^a^g e>^s:)isi m.mm i^oHsixi a 
seoi a?ii 3Hda3 2^21 4=38 aJii ^oiui 12^221 2soi ^^ab sick 

2§}. ^ ^^SS &0|2f ^^S ?^2| HfeE 2S&aSx|g gg£ ^xlShO) 2gS^SifS B?ll 

Al^ 4^ 91L\. 

e ^^SS 2SSf^Sx|S| #?0|| gOIS^^^Sxim ^xlShOl g0IS2i S6H^^g2£ a# gg2 
SOI gf£l :di^a?ll S2SAH 2S0IU Si^MP 6.^^^^0| CH^ ^Olfch 4=<:l^:^l £fP^(0H radical)2l ^ 

2&. s ^'ss a¥a^2i a^e(aa)oii ¥S}a:?iu §as sfseoii 2Joh s 2s^^^§xi2i 
LH^a^s g4)Xf s^o^ i2XhAi^ p§ ^axii2i es^oii ^^ish^ e}^s:7i2j ssoii s^sh 

m ^Xl a2a/H aaS^g 2bH£ g?Ulg 4- SlOi-M 2S^^if§ aHPUl^ 4^ Slfe #21 aa?J SI 
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(57) ^91 
1 

LH -21^0)1 m^a^a fl^a^oi ^xi@ eg^^^sxioii siOiAH. 2s^^^§xi2i uva^s 

2 

HI 1 soil siCH/d. LH^a^m sawi afoioii ^§21 gois ss8h^ g^agg sssKx LHi^a^af a 
¥a^os g^aaaoi ggga 401 gfaM^s 2^(03)01 g^^ss^ &g ^go^ 8^fe n^s 2 

3 

M 1 & Sfe XII 2 ifOil aiOjAH. g^ = xHei( Anodizing) g^gOlU = (Anodizat ion) g^S2S 21^ 

a^2) ssoii =81 oi/dis ^^'Si ssskm gfgsse if^Ai^is^ &e ^§2^ s^fe 

E 2g&^^§fxl. 
4 

HI 1 S SEfe HI 2 &OII S101A1. 2iva^2| 2|^S(2JS)0|| aOj ^4= gfSe(42)g ^«I§2S 

^S8^7^L^ v«fAi3iAj a h^e 2^^^§xi. 

S?gf 5 

HI 1 if SEfe HI 2 &OII SiCHAI, LH¥a^s §4^2^ HxlAlgJ ^aHISJ gg^OII ^x|5^ 
2g^^^Sxl. 
6 

HI 1 if EEfe HI 2 ifOll SiCHAH, Sgjg(46)21 ^Sg(48)0l 2f2| Sf^ 

XI XI? (50) (52) °1 2^^e 4fgJS (54) (56)01! 2S^^^5f xl (22)°l gf^M sf^f 73IS PS 
^111101^(58)^ I1S8H1. 2^^^^Sxl(22)2i m¥a^ (32)I!f 2l¥a^(30)2S ei:?f£lfe 

gfaaS!(38)0il 2|oH ^SSfe 2^01 HH^^fe ^#S(48)2S HfeS 2^S?^§X|. 

S^S 7 

HI 6 ifOII SIOIAH, gj?^ XIXI?(50)011 S:'l?(60)a 3:'l4=e(40)a ^xlSm. 2^a^^§fxl (22)51 g 
if3^ ¥^011 2^^^^1fx| (22)21 DlSShfe :H4-°J y^S:?l ^gJS(46)3f 4feJS(54)S 2f2| g^sl 
XIXI?(52)0II 2Sa*^Sxl(22)2f Oieslfe 3H^Si 2S ^Sg(48)3f 6fEJS(56)S % 
^Sm, 2| 2SSf^Sxl(22)°l Ul¥a^(32)2f 2J¥a^(30)S SItia(68)(70)S 0|g8t01 
g^aaS!(38)0| 2|2t ^§2S SJfe HfeE 2^^«S§x|. 

S?9 8 

HI 6 if £Efe HI 7 tfOII SiOiAH, 2S&^^Sxl (22a) ^Bdl aj?(76)2} S?(78) SI §0|S^^^a^(74) 
01 ^xlSi §0|gif^§xl(72)S ^xism. g0|g^^^a^(74)°l i,'4f¥(80)fe 2S SI §01^01 HHS 
gfe g^ifo^ tf8hE^ ^xISS ^§2S 8hfe mfeE 2^S^§X|. 
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£S2 
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O C3 000C3<=<2>0 
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£E&8 
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